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The Bell System 


From the address of Mr. Bancroft Gherardi, Vice President 
of the American Telephone and Telegraph Company, 
at the Bell System Educational Conference 
in Chicago, June 22, 1925 


HE objectives or the ideals of the Bell System 

may be considered to be fourfold in character. 

First, to give to the people of the United States 
the best and most comprehensive and satisfying tele- 
phone service which can be given to them. 

Second, to bring out in each of the 350,000 workers 
in the Bell System the best that is in him or her so that 
that best will be devoted to the problem of giving tele- 
phone service to these United States. 

Third, to make a fair return to the more than half 
million people who have provided the money necessary to 
build the telephone plant which is essential to the render- 
ing of the service. 

Fourth, to continuously develop the art. We cannot 
rest satisfied with applying the telephone art as it is from 
time to time or as others may create it. On account of 
the large proportion that we are of the total industry in 
the United States and in the world, the obligation rests 
in us to develop the art in every possible way. 
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CONSISTENCY OF OBJECTIVES 


Those four objectives or ideals are not inconsistent 
with each other; in fact, when properly regarded they are 
in entire harmony. It is sometimes thought that there is 
some inconsistency between treating the owners of the 
property fairly and making money for them on the one 
hand and rendering the best and most satisfying service 
on the other hand. Such, however, is not the case. It is 
not possible for a poor and ill-nourished institution of any 
kind to render the best service. It is not possible for an 
institution, the employees or workers of which are dis- 
satisfied, to render the best service. On the other hand, 
it is impossible in the long run for a concern which does 
not render good service and improve its service inten- 
sively as opportunities offer either to make its workers 
happy or to make money for its owners. 

What is the Bell System? In the first place the Bell 
System may be regarded as an institution which gives 
telephone service between 16,000,000 telephones in these 
United States. These telephones are scattered over the 
length and breadth of our great land, located in our 
greatest cities, in smaller towns, in the rural districts, 
everywhere throughout the United States. Of these 
16,000,000 telephones, about 11,500,000 are owned and 
operated directly by the Bell Company, and about 
4,500,000 are owned by other companies, usually oper- 
ating in smaller places and known as connecting com- 
panies. In these connecting companies we usually have 
no financial interest, but our system connects with theirs 
and through our system these local companies are tied 
into the national system. So that looking at the Bell 
System from the first point of view, it consists of 
16,000,000 telephone terminals, located throughout the 
whole United States and capable of interconnection. 
These 16,000,000 telephones make telephone service 
available to practically every person in the United 
States. 
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PLANT REQUIREMENTS 


To connect the 11,000,000 Bell owned telephones 
together, there is a system consisting of about 40,000,000 
miles of wire, 90% of which is in cables and 10% of which 
is open wire. The number of telephones is, of course, 
growing year by year; the Bell telephones now increasing 
at the rate of about 750,000 annually, and there is a cor- 
responding growth in the wire mileage to connect them up. 


In addition to this wire there are thousands of tele- 
phone switchboards located everywhere throughout the 
United States which are used to make the necessary inter- 
connection between the wires. These switchboards vary 
from the largest and most complex switchboards, some of 
which you will see here in Chicago before this Conference 
is over, to the smaller and simpler switchboards necessary 
to meet the conditions of small communities, as well as a 
very large number of switchboards used to connect the 
toll lines extending between cities and towns. 


The telephone problem is to be able to connect any 
one of these 16,000,000 telephones to any other one of the 
16,000,000 telephones as quickly as possible and thus 
establish a speech channel by which an electric current 
conveying the speech from one station to another may 
find a clear and uninterrupted route. 


Those of you who have figured on the possibilities of 
permutations and combinations will appreciate what a 
formidable problem this interconnection necessarily is. 
For me to be able to step to any telephone here in this 
building and to take the telephone receiver off the hook 
and tell the operator, let us say, ‘Point Pleasant, New 
Jersey, telephone number 56,” is a simple thing to do. 
That is all the information that operator needs to enable 
her to connect the telephone from which I am speaking 
to one of the 16,000,000 telephones in the Bell System, 
the one which happens to be located in my home in New 
Jersey about 1,000 miles away. 

This is the second point of view from which the Bell 
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System may be regarded, the point of view of 40,000,000 
miles of wire, with the necessary switchboards and other 
instrumentalities, to enable any one of 16,000,000 stations 
to be connected with any other one of that total. 


FINANCIAL ASPECTS 


A third point of view from which the System may be 
regarded, and an essential one, is that to construct the 
Bell plant to render this service it has been necessary to 
obtain from somewhere a sum of money amounting to 
$2,750,000,000, a very large sum of money. This has 
been the amount which it has been necessary to spend for 
material and labor in order to construct the system and 
to provide the various accessories of one kind or another 
necessary to enable the system to give the service which 
it is rendering today. 

Of that total sum of money, about $2,000,000,000 
has come from investors, and the remaining $750,000,000 
has come from surplus earnings and from reserves, which 
the company has accumulated to protect its property by 
providing for depreciation and to protect its earning 
capacity. 

Now, who has provided this $2,000,000,000 which has 
come from investors? Large business is sometimes por- 
trayed as a fat man wearing a suit of clothes with dollar 
signs all over it and with an exceedingly small head, and 
especially a low forehead; and it is supposed that one or 
a small group of such men usually located somewhere 
near the intersection of Wall Street and Broadway in 
lower Manhattan are the people who have provided this 
money and who are running the business and who are 
expecting to exact from the business the last cent of 
return and to render for that return the minimum pos- 
sible amount of service. 


WIDESPREAD OWNERSHIP 


Who has really provided this $2,000,000,000 of money 
from the investors that is today invested in the Bell 
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System? It has come from many, many people altogether. 
No individual has provided as much as one per cent of the 
total. The total number of people who have provided 
this money is not definitely known because we do not 
know exactly who owns our bonds, but as to stock, we 
have definite information. There are 350,000 people in 
the United States, men and women, more than half of 
them being women, who have provided the money repre- 
sented by the stock of the American Telephone and 
Telegraph Company. In addition there are about 200,000 
people who have bought stock of the associated companies 
and provided money for the Bell System in that way. 

Adding to this total 550,000, the uncertain but very 
large number of bondholders who through the ownership 
of bonds in this system have provided money, we arrive 
at a total somewhere between 600,000 and 750,000 people 
who have directly provided the money for this system 
and who are the owners of the property, so that when you 
think of the owners of the Bell System you must think of 
an army of people who have placed their savings in this 
system, greater in size than the working forces of the 
Bell System, numerous as that working force is. 

Each year, as the number of telephones grows, it is 
necessary for investors to provide additional money for 
the extension of the system. This money cannot be com- 
mandeered and must be furnished voluntarily by inves- 
tors. This money is provided by this same army of 
owners which I have mentioned and by additions to the 
army, because each year the number of people who own 
the Bell System and who are providing the money for it 
increases. The additional money required to extend the 
Bell System to take care of the growth of the business is 
now over $200,000,000 a year. So you can see without 
considering life insurance companies and similar institu- 
tions that own considerable quantities of the securities of 
the Bell System, and thereby further extend the owner- 
ship through the fact that such companies are merely 
trustees for their policyholders or for others, that the 
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ownership of this system is not a concentrated but it is a 
very widely distributed ownership. The average owner- 
ship in the system, notwithstanding the tremendous total, 
is somewhat less than $3,500 per person. 


The return earned upon the property of the Bell 
System is between six and seven per cent on the book 
value of the property, surely not an exorbitant return, 
particularly when it is considered that the actual value 
of the Bell System property, as shown by many inven- 
tories and appraisals which have been tested out before 
commissions and in court, is in excess of its book value, 
and it is on its fair actual value and not on the book 
value that return should be based. 


CONSERVATIVE FINANCIAL STRUCTURE 


On account of the conservative financial structure of 
the Bell System, on account of the fact that we have 
never distributed all of our earnings and that we have 
always provided adequate reserves, it is possible with this 
return of between six and seven per cent on the book 
value of the property to pay to the bondholders an inter- 
est return of between five and five and a half per cent, to 
pay to the preferred stockholders of associate companies 
a return of six and a half per cent in some cases and seven 
in others, and then for the American Telephone and 
Telegraph Company to have left over for its common 
stock about eleven dollars a share, of which nine dollars 
a share is paid to the stockholders and two dollars a share 
is held as a surplus to provide for contingencies and as 
an insurance on the regularity of dividend payments. 

It is not the desire of the management of the company 
to get all that it can out of the public; it is the desire of 
the management to get enough to make a fair return to 
those who own the property, to have a fair surplus left 
beyond that, and to make the financial structure of the 
system so stable that the business may continue indefi- 
nitely, that our securities may always rate as investment 
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securities, and that we may continue to attract capital as 
needed for extension of the business. 


As engineers I know that it will appeal to you gentle- 
men that the financial structure of this great public 
utility should be safe. Exactly the same arguments can 
be presented to justify—indeed, to compel—the manage- 
ment to provide a safe financial structure as the argu- 
ments that require safety in designing and constructing 
a bridge. When you consider that the savings of some- 
where between 600,000 and 750,000 people are directly 
involved in the financial structure of the Bell System, I 
know that it requires no debate to such an audience as 
this to prove that the structure should be safe and that 
the return should be fair and reasonable and should be 
consistent and uniform from year to year. 


LOYAL AND CONTENTED WORKERS 


There is a fourth point of view of the Bell System; 
we can look at it as an aggregation of about 350,000 
workers who are devoting their time and their effort to 
the rendering of telephone service to the people of the 
United States. These 350,000 people of every kind and 
description—men and women—operators, linemen, splic- 
ers, mechanics, engineers, managers, general managers and 
the presidents of the companies—are loyal and contented 
workers, and it is essential that they should be so. In 
any business it is difficult to render satisfactory service 
with dissatisfied employees. That is particularly true of 
a business such as the telephone business where each 
transaction brings the customer, the user of the service, 
in direct contact with one or more employees of the com- 
pany. It is a very personal service that we are rendering 
to the people of the United States and that service can- 
not be rendered satisfactorily by dissatisfied employees, 
and it is one of our aims both in justice to the employees 
and in the interest of the service that our working forces 
should be satisfied. 
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A CompLex ORGANIZATION 


To render a complex service extending all over the 
United States and involving the manufacturing, the con- 
struction, the maintenance and the operation of tele- 
phone plants necessarily involves a complex organization. 
One cannot accomplish a complicated result with a simple 
organization. Organization is merely the division of labor 
and the division of authority and responsibility, and if the 
labor to be performed is large in amount, complicated and 
diversified in character and widely separated as to loca- 
tion, the organization and its subdivision and the inter- 
relations of its subdivided parts must be correspondingly 
complicated. 

I will describe to you very briefly the organization of 
the Bell System. In the first place there is a group of 
Associated Companies, each of which operates a state or 
a group of adjacent states. Each Associated Company 
is a complete autonomous operating unit, headed by a 
president and having in its organization, under its oper- 
ating vice president, departments charged with the duty 
of engineering, of constructing and maintaining its plant. 
of operating the plant, and of handling the commercial 
work in connection with the business. This organization 
deals with all questions local to or within the area of that 
company. % 

Next, there is the Long Lines Department of the 
American Telephone and Telegraph Company, which 
operates the telephone lines which connect together these 
Associated Companies. It is necessary to have such a 
department, particularly when you consider that the calls 
going from one end of the United States to the other might 
pass through the territories of six or seven different Asso- 
ciated Companies. The Long Lines Department owns, 
constructs, maintains and operates the main lines con- 
necting together the principal centers of the different 
Associated Companies. 


Next comes the Western Electric Company, which is 
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the manufacturing department and the supply depart- 
ment of the Bell System. It is indeed a tremendous 
institution, although only one of the units of the Bell 
System. 

The Western Electric Company manufactures the 
materials and the equipment of a peculiarly telephonic 
character which are required in the Bell System, such as 
switchboards, substation equipment, and cables. It acts 
as the supply department and the purchasing department 
for the very large amount of material which it is necessary 
for the Bell System to buy from outside—poles, wires, 
conduits, a thousand and one other things which are not 
peculiarly telephonic in nature and therefore which we 
do not manufacture for ourselves. 


You can get some idea of the magnitude of the West- 
ern Electric Company when I say that the Western 
Electric Company has about 50,000 workers. 


CENTRALIZED STAFF 


The fourth part of the system is the American Tele- 
phone and Telegraph General Department. The A. T. & 
T. General Organization maintains a general staff organ- 
ization, which staff organization does those things which 
can best be done at one central point rather than for each 
Associate Company to do such work for itself. In this 
connection I may mention such items as development and 
research, general engineering studies, tlhe study of oper- 
ating methods, a comparison of operating results of dif- 
ferent companies, a study of auditing and bookkeeping 
methods; in fact the study of all questions which are 
common to all or a number of the companies in the sys- 
tem. The Bell Telephone Laboratories, of which you will 
hear further during the Conference, are very closely 
related to the A. T. & T. General Staff Organization. 


Now a word as to the Bell System engineering prob- 
lems, and the nature of its engineering work. Telephone 
engineering is sometimes thought of as a branch of elec- 
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trical engineering. Properly considered, such is not the 
case. Telephone engineering, broadly considered, is more 
extensive than electrical engineering and is not a branch 
of it. 


BroaD ENGINEERING FIELD 


Considering the telephone engineering problem as 
merely the electrical problem of transmitting speech over 
wires, it is, of course, part of electrical engineering, but 
that is only the beginning and is not the end of our tele- 
phone problem. Before we get through with the develop- 
ment work, the manufacture, the construction, the 
maintenance and the operation of a system such as the 
telephone system, we have met with practically every 
type of problem that may be met with either in electrical 
or mechanical engineering and have gone to a considerable 
extent into a great many problems of a civil engineering 
character. In addition to each of those different aspects 
of our engineering work there is one other aspect of it 
which is peculiarly telephone engineering; that is the 
combining of the knowledge of all of these different 
branches of engineering so as to apply them to the tele- 
phone problem. 

We have hundreds of people in our system who are 
devoting their attention almost exclusively to the elec- 
trical aspects of our problem. We have hundreds of 
others, perhaps thousands of others, who are devoting 
their attention to the mechanical aspects of the problem. 
We have hundreds, if not thousands, of others who are 
devoting their attention to engineering questions which, 
if you examine them in detail, you would say are clearly 
engineering, but I don’t know whether they are mechani- 
cal engineering or electrical engineering or civil engineer- 
ing, or just telephone engineering. But in all of those 
problems the principles of engineering are the same and 
any man who has had a good engineering training is 
fitted to start in and learn how to apply his engineering 
knowledge to such problems and how to make himself 
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useful in the business. I don’t know of a field which gives 
a broader opportunity for engineering without any quali- 
fication as to whether it is electrical, mechanical, or civil. 

Of course the greatest responsibilities in engineering 
come to the men (and we have many of them in the 
system carrying such responsibilities) who can take the 
various aspects of telephone engineering problems and 
join them with the business and policy considerations 
involved and, taking into account all of the factors of the 
case, both technical and non-technical, determine the 
answer to the final question, which is the only answer 
that an engineer should give; that is, “Taking into 
account all of the circumstances of the case, this is the 
best and the right way to do this thing.” 
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Bell System 


From the address of Mr. E. B. Craft, Executive Vice- 
President of the Bell Telephone Laboratories, at 
the Bell System Educational Conference 
in Chicago, June 23, 1925 


HE major problem in the communication industry 

is the transmission of intelligence by electrical 

means, and by far the greater portion of our funda- 
mental laboratory work is applied to that part of the 
general problem. In an oral communication, whether it 
be directly through the air or electrically over wires or 
through space, the essential elements are the organs of 
speech at one end and the organs of hearing at the other. 
It has been necessary in order that we may have the 
proper picture of the problem, or that we may more com- 
prehensively attack the problem, to give attention first to 
the characteristics of speech and hearing and determine 
the laws governing their functioning, and set up on the 
basis of these studies, the essentials of the electrical com- 
munication problem, because, after all, the telephone is 
but an auxiliary to these human organs. 

The generation, transmission and reception of the 
complex electrical wave forms which are employed in 
telephony are, of course, an important part of the work. 
It has been necessary to develop an entirely new art so far 
as the measurement and analysis of these phenomena are 
concerned. It has been necessary in order to even make 
a start to not only analyze the problem itself but to 
develop the apparatus and instruments necessary to make 
the quantitative measurements which are essential to an 
accurate working out of the problem. 

There have been during the course of the last fifteen 
years a number of outstanding developments which have 
had a profound effect upon the communication industry, 
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and I will mention a few of them merely to give you an 
idea of the scope of the activity rather than to give you 
the details of the things themselves. 


Some TypicaAL DEVELOPMENTS 


For example, let us take the vacuum tube. Prior to 
1914, the limit of telephonic communication so far as 
distance was concerned was measured by the distance 
between New York and Denver. In order to accomplish 
that feat it was necessary to employ conductors approach- 
ing the size of a trolley wire, an eight gauge conductor. 
With the advent of the vacuum tube, the practical devel- 
opment of which was carried on by the laboratories, we 
have a tool which associated with other developments 
such as fitters, balancing net-works, etc., has fundamen- 
tally changed the character of the entire telephone trans- 
mission system. It is now possible, as you all know, to 
talk from New York to San Francisco, or to talk to any 
distance or any place over which we can stretch wires. 

Through the use of the vacuum tube it has been pos- 
sible to superimpose on a single pair of wires as many as 
twenty simultaneous telegraph messages and as many as 
four simultaneous telephone messages. All through the 
plant this device has come into play in a manner which 
has effected a fundamental change throughout. 

As I said before, an eight gauge copper wire was neces- 
sary to enable us to talk from New York to Chicago 
eighteen years ago. Today there is being completed a 
telephone cable between New York and Chicago over 
which a more effective type of transmission can be ob- 
tained with No. 19 gauge conductors. As a result of con- 
tinued studies over a period of many years, it is now pos- 
sible to place in a single lead sheath 214” in diameter as 
many as 1200 separately insulated metallic circuits. It 
was but a short time ago, comparatively speaking, when 
the limit was 150. This has happened as a result of con- 
tinued effort toward the improvement of methods and 
materials. 
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We hear a great deal about radio these days. It is very 
much in the public eye, but I imagine few people appre- 
ciate the fact that the fundamental principles which have 
been developed in connection with telephony form the 
basis for present day radio system. It would be impossible 
to do what they are doing with radio had not this funda- 
mental work in research and development been carried on 
all these years in connection with the wire telephone 
problem. 


PicturE TRANSMISSION 


A recent development which will give you a picture 
of a slightly different type of work is the transmission of 
pictures over wires. This is a combination of electrical 
transmission, photography and mechanics. Some idea of 
the mechanical problem involved can be had when you 
consider that the moving mechanisms at the receiving and 
transmitting end must be in absolute synchronism, no 
matter how far apart they may be. The instrument in 
New York must rotate at exactly the same speed as the 
receiving instrument in San Francisco, and this is no small 
mechanical problem. 

The photographic end of it seems quite far afield from 
the communication, but has had to be attacked and solved 
in order to successfully produce these results. 

Another example of a quite different field is that re- 
lating to ocean telegraph cables. Some of you have prob- 
ably heard of the recent developments in this connection. 
A cable has recently been laid by the Western Union 
Telegraph Company between New York and the Azores. 
This cable, from general appearance, is no different from 
the cables that have gone before, but messages can be 
transmitted over this cable at approximately five times 
the speed of cables heretofore employed with approxi- 
mately the same size of conductor. This has been accom- 
plished through the development of a system of so- 
called loading, by which the electrical characteristics of 
this long conductor are better adjusted to transmit inter- 
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mittent electrical signals. Loading of land lines is old, but 
loading of long ocean cables is new. It is impossible to 
space loading coils along the length of an ocean cable 
several miles below the surface of the water, and until 
there had been developed a magnetic material possessing 
properties far superior to those heretofore used, the prob- 
lem of loading of cables remained unsolved. 


PERMALLOY 


The development of so-called Permailoy, which is a 
trade-name which has been given to a new alloy of iron 
and nickel, has made it possible to accomplish this result. 
This material, which is not new so far as its fundamental 
composition is concerned, is quite new as to the control of 
the ingredients and the treatment of the material in the 
process of manufacture. It possesses magnetic properties 
which are truly remarkable. Ordinary Norway iron, as 
you know, is probably the best magnetic material here- 
tofore known. Under certain conditions this new material 
has a permeability of more than 100 times that of the best 
Norway iron. It is so sensitive to magnetizing influences 
that it is saturated by the earth’s magnetic field. It is 
so sensitive to magnetic influences that a given length 
will measure one dimension when pointed North and 
South and another when pointed East and West. 

This is a product of research work, a combination of 
metallurgy, electrical engineering, physics and mechanical 
engineering. Another illustration of the kind of work we 
have to do having fundamental research as its foundation. 

There is another type of work of a slightly different 
character but of tremendous importance to the system 
and that relates to the development of the switching and 
signaling systems which are necessary to interconnect the 
transmission networks. 

Our problem here is very largely mechanical. It is 
true we are dealing with electrical signals and we are 
setting up channels over which electrical circuits may be 
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operated, but the fundamental, primary problem is that of 
mechanically as well as electrically associating groups of 
wires, one with another. 

So far as volume of work is concerned, more than one- 
third of our total activities are engaged in this class of 
work. This work is interesting and important, and not the 
least interesting part of it is the fact that it is constantly 
undergoing change. The demands for telephone service are 
growing so rapidly and new problems are developing con- 
tinually which involve a continual change and develop- 
ment of this part of the system. 


Wine Score or MECHANICAL DEVELOPMENT 


Then we have the problems involved in the design and 
manufacture of the apparatus without very much regard to 
the fact that they are used in the telephone plant. Here 
again the mechanical side of the work predominates. The 
tremendous quantities of apparatus which are employed 
in the system require methods of manufacture which 
probably are not met with in any other industry. Quantity 
manufacture is essential. The manufacture of apparatus 
in quantities with interchangeable parts, is quite a differ- 
ent problem than that of manufacturing in ordinary quan- 
tities, where the necessity for interchangeable parts is not 
so apparent. Because of the large numbers of units which 
are employed, the attention given to the economy of de- 
sign and manufacture is perhaps out of proportion to that 
in other fields. 

Take the flat type relay, a perfectly simple thing. 
They are manufactured by the millions. I don’t believe I 
have the exact figures, but I know it is more than 5,000,- 
000 a year. Their economical production cannot be at- 
tained without introducing the most precise methods of 
manufacture, and it pays to give attention to detail; the 
smallest detail is well worth our consideration because of 
the multiplier that must be employed when you come to 
figure out the total cost to the system in dollars and cents. 
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I want to bring out here that the actual development 
and working out of the manufacturing processes and 
methods is a function of the manufacturing organization 
of the Western Electric Company. The laboratories, ex- 
cept in rare cases, do not devote themselves to the develop- 
ment of the manufacturing methods which are employed 
in the production of this apparatus. They establish the 
design, establish the requirements and cooperate with the 
manufacturing department in the working out of the 
methods of manufacture. 

To give you an idea of what these small things mean 
in the way of dollars and cents over a period of years, we 
had occasion a few weeks ago to review some of our bread 
and butter work, as we call it, of the past three or four 
years, work that nobody had heard of; all the spectacular 
things of course have been talked about, people hear about 
them and they are interested in them, but the day-by-day 
results of our detailed development work are not so spec- 
tacular and they are not so commonly known. 

We made up a list of these small things which had 
been put into production, modifications of designs or sub- 
stitution of new designs of small parts over a period of 
three years, and it showed a total annual saving to the 
Bell System of roughly $12,000,000. That was just a 
spot check of these small things. Now that $12,000,000 
saving is not only for this year but next year and all the 
rest of the years, so long as we use this type of equipment. 


APPLICATIONS IN VARIOUS FIELDS 


Another branch of our activities has to do with the 
production of so-called communication appliances not 
primarily for use in connection with the telephone system. 
As a result of researches and developments in the tele- 
phone field there have been devised methods and appa- 
ratus which find application in other fields, and it has 
seemed desirable to make these methods and devices 
available in those fields where they will be of value. There 
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is no particular commercial advantage to be derived but 
we feel it is a duty we have toward the public in general. 

In connection with our research work on speech and 
audition, it has been necessary to develop a device for 
measuring the volume of speech and acuity of hearing. 
Out of this has grown a device known as the Audiometer 
which has found application in the medical profession. 
For the first time it is now possible to measure the acuity 
of hearing. You all recall the old method used by aurists 
in which they struck a tuning fork and held it at varying 
distances from the ear or asked if you could hear a watch 
tick. The precision method can now take its place as a new 
tool which cannot help but be of great value to humanity. 

There has also gone forward with this the application 
of telephonic appliances for the aid of the hard of hearing, 
and there will shortly be available devices of this sort, 
the design of which is based on a proper fundamental con- 
ception of the requirements of the case and involving the 
very latest developments in the communication art. 

A similar type of thing is the so-called electrical 
stethoscope which you have probably heard of in the 
public press. It is now possible to detect heart murmurs 
and other chest sounds with a degree of precision that has 
heretofore been impossible. It is not only possible to detect 
sounds that heretofore have been inaudible but it is now 
also possible, by means of properly devised filter arrange- 
ments, to block out the sounds that you do not want to 
hear and to accentuate the sounds that you do want to 
hear. 

This may serve to give you a very general picture 
of the organization and the character of the work which is 
being carried on; and now I am going to generalize a little 
bit in regard to our methods of operation and our ideas in 
general with regard to the conduct of this type of work. 


COORDINATED RESEARCH AND DEVELOPMENT 


I think probably the outstanding feature of this organ- 
ization is the group method of operating. This is some- 
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thing quite new to the conduct of research and develop- 
ment work. We all recall the old days when our experi- 
menters were lone workers. They each had a room with 
a Yale lock on it, with only one key, and they carried the 
key. This method is still employed in many places but, 
because of the tremendous complexity of our problems and 
the large number of problems that must be carried on 
simultaneously, no one man or no small group of men 
working by themselves can accomplish the desired results. 
It is beyond the capacity of an individual. Imagine one 
man trying to develop a machine switching system within 
his own life time! It simply can’t be done. It has been 
necessary therefore to evolve some method by which these 
results can be obtained, making use of the personnel 
which is available, and we have, as a result, come to the 
so-called group method. This is nothing more nor less 
than a plan for dividing the problem, no matter how com- 
plex, into its essential elements and assigning these prob- 
lems to the individual or group of workers who is best 
equipped to carry on that particular kind of work. It may 
be a chemical problem, it may be a metallurgical problem 
or it may be a mechanical problem. In each case it is 
assigned to chemists, metallurgists or mechanics and the 
work on their respective problems results in the solution of 
the problem as a whole. 

We have had our troubles in working out this scheme. 
In the first place it might appear that it would tend to 
destroy the initiative of the individual; that it would make 
it difficult to properly assign the credit and give the re- 
ward to the individual worker. These are all problems of 
administration that have had to be worked out. First of 
all we must establish the fact in the individuals’ minds 
that their best results are attained through cooperation 
with others; that in the long run the individual can ac- 
complish more by cooperation with his fellows than by 
going it alone. 
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PROMOTING INDIVIDUAL ACCOMPLISHMENT 


While the problem itself may be divided, individuals 
are involved just the same and individual contributions are 
made. These can be evaluated and are evaluated, and the 
individual can accomplish much more through this method 
than by the other as a result of cooperation. You have all 
had the experience in working out some problem of your 
own where you have needed some specialized assistance 
or a special piece of apparatus in your laboratory in order 
to carry out the main experiment which you had in mind. 
You have spent weeks and months sometimes construct- 
ing this device or gathering information in order that you 
might continue with your main experiments. 

Now, what do we do? We have available the neces- 
sary organization, the necessary personnel, the necessary 
facilities, so that all of these auxiliary problems are cared 
for by those who are most competent to care for them, so 
that the primary problem can go ahead in a straight line 
with the maximum of expedition. 

I am thoroughly convinced that the individual gains 
tremendously through this method. In the first place we 
do not live long enough to accomplish very much by our- 
selves. Secondly, there is a tremendous incentive, an in- 
spiration, in seeing a job finished. With this scheme of 
working we have that inspiration and incentive because we 
have a large number of workers on any given problem and 
its solution is expedited. A man lives to see the eventual 
completion of the job, not only one job but many jobs, 
and many more jobs than he would otherwise be able to 
work on. This to my mind is one of the outstanding ad- 
vantages of the method. 


RECOGNITION OF INDIVIDUAL ACHIEVEMENT 


In connection with the matter of recognition of the 
individual’s work, there are numerous ways of taking care 
of the situation. With adequate organization and super- 
vision the work of each individual is well known and his 


[274] 











Development and Research in the Bell System 





rewards within the organization are adjusted according to 
the results of his efforts. We have also attempted to meet 
the situation through the publication of the individual’s 
work through the various technical and scientific societies. 
We aim in every way to aid and encourage the publication 
of the work of the individual or groups of individuals. You 
have probably noticed in some of our publications as 
many as four or five authors of a single paper. The reason 
for this is that in the particular problem which is being 
described in the paper these four or five men were leaders 
in the conduct of the work and they also share in the glory 
of the achievement. 

Another somewhat unique characteristic of this work is 
that contrary to the case of most lines of industrial work 
we are engaged in the development of devices and systems 
for use rather than for sale. The same engineering con- 
siderations, the same seeking after facts and truths, are 
applied to the use of the device as we apply in its original 
development and manufacture, and it seems to me that 
this is an ideal set-up from the standpoint of the engineer. 


SERVICE AS THE CRITERION 


We are not confronted by the many artificial con- 
siderations which are involved in a business where 
apparatus or systems are being designed and manufac- 
tured to sell in competition with others merely as a com- 
mercial transaction. Oftentimes we make a choice of de- 
vices where the more expensive device, so far as first cost 
is concerned, is employed rather than the cheaper, the sole 
criterion being the overall cost of that device expressed in 
terms of service over a period of years. 

This to my mind is a somewhat unique situation and 
cannot help but give greater scope to the activities of the 
engineer. He is not handicapped, not restricted, by con- 
siderations other than those of an engineering character. 

I should like to go back just for a moment to give you 
an example of this group method of working. I mentioned 
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a short time ago the picture transmission development. 
This is a beautiful example of how problems of this sort 
can be handled in an almost inconceivably short space of 
time. We had already developed a system for trans- 
mission of photographs over wires, but it was thought 
that another method might prove to be preferable. The 
Laboratories were asked on very short notice, no notice 
at all in fact, to develop the suggested method. The es- 
sential requirements were set up by the Department of 
Development and Research together with an outline of the 
necessary limitations imposed by a consideration of plant 
requirements. The Laboratories were asked to put to- 
gether an experimental system in the shortest possible 
space of time and six weeks after that word was given 
photographs were being transmitted over telephone wires. 
Now certainly such a thing could not have been accom- 
plished by one individual. 

In this case the problem was analyzed into its ele- 
ments. These elements were assigned to individuals who 
were most expert in that particular field and they picked 
off their shelf or pulled out of their little bag of tricks the 
thing which would solve their particular problem. They 
were assembled under the general supervision of one 
leader who was appointed, and in six weeks time we had 
the answer. Now this is typical, I think, of what it is 
possible to do by this method. Not all of our problems 
are solved in six weeks by any manner of means, but this 
one was. 


METHODS OF CORRELATION 


You might ask ‘How do you properly correlate the 
activities of these individuals?” 

In the analysis of the job in the beginning the direction 
and control of the project is placed with the group whose 
particular kind of work predominates in the particular case 
in hand, that is, if the transmission phase of the problem 
predominates, the direction of the project as a whole is in 
the hands of the Transmission Department. If the prob- 
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lem of mechanical design predominates, the leadership is 
in the hands of the Apparatus Design Department. In 
any case, however, so far as the actual carrying out of 
the work is concerned, it is a cooperative proposition. All 
are working with a common objective in view, that is, the 
answer to the problem as a whole rather than their own 
peculiar phase. The ultimate answer to the problem as 
a whole is the objective. 

I realize that I have not been able to give you a very 
good picture of the variety of problems that we encounter 
but you have probably by this time obtained some idea of 
their general scope and character. As a matter of fact, the 
character of the work involved in the solution of these 
problems is sufficiently varied so as to fit the capacity and 
inclination of most any individual that you can find. There 
is available work which will fit all sorts of training, all 
sorts of individual inclinations, and through the mecha- 
nism which has been set up, it is possible to so employ 
these individuals that effective results are obtained. 

Now what about the place for the mechanical engineer 
in this scheme of things? I think that what has gone be- 
fore will give you a general answer to the question. The 
fact that the bulk of the work is eventually translated 
into mechanisms and materials indicates that it is pri- 
marily a mechanical engineering proposition. Every 
central office exchange has a very sizeable power plant. 
It is true that it is an electrical power plant but in every 
one of them there is a highly developed type of internal 
combustion engine. We have had to develop types of 
internal combustion engines which have not been avail- 
able heretofore in order to meet the requirements of the 
situation. In every telephone exchange there is a venti- 
lating system, heating system, compressed air system and 
all the other auxiliaries that go to make up the average 
power plant. This mechanism to my right that you are 
going to hear about this afternoon is a section of a machine 
switching equipment. It is perfectly easy to see that it is 
principally mechanical in character. The study of ma- 
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terials is one of the most important problems that we 
have, and mechanical engineering considerations enter 


very largely. 
New APPLICATIONS OF MECHANICS 


There is another type of mechanical engineering 
which is not so commonly met with, and, while it may 
be considered as peculiar to our business, I think even- 
tually it will not be peculiar to our business but will be 
common to many. This relates to the production, 
transmission and utilization of wave energy, that is, 
mechanical energy in the form of sound and mechanical 
vibrations and the like. These phenomena are dealt 
with quite generally in our work. Take the problem of 
the design of a projector for public address systems where 
we are converting primarily electrical energy into me- 
chanical energy in the ferm of sound. Here we have a 
simple vibrating diaphragm acoustically coupled to a 
sound radiating system. Its design is a mechanical prob- 
lem pure and simple but its solution is not so simple and 
does not follow the methods commonly employed in the 
design of mechanical structures. As a matter of fact, the 
solution of these problems is being approached by our 
people in terms of electrical functions. Our fundamental 
equations for these mechanical systems are set up in elec- 
trical terms not because these problems are being dealt 
with by electrical engineers but because there has grown 
up in electrical engineering mathematics, equations and 
relations which are well worked out and are peculiarly 
applicable to this type of mechanical problem. Through 
the application of these methods it has been possible to 
devise mechanical structures for the transmission of wave 
energy which are just as effective and just as efficient as 
the corresponding electrical transmission systems such as 
a loaded telephone line or a band or low pass electrical 
filter where certain frequency bands are transmitted and 
others are eliminated. Through the application of these 
so-called mechanical filters or transmitters or loaded lines 
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or whatever you may wish to call them, it has been pos- 
sible to convert electrical energy into mechanical energy 
for doing whatever work you wish to do in whieh there 
is practically no distortion over a frequency band ex- 
tending from 60 cycles to 6,000 cycles. Now, of course, 
this general result has been accomplished before, but the 
resonant peaks and reflections resulting in distortion have 
heretofore been eliminated by damping, or, in other words, 
absorption of the undesired characteristics. With this new 
type of system the entire band of frequencies is trans- 
mitted without distortion and in so doing the efficiency 
of the system as a whole is greatly increased. By the old 
method whatever energy was absorbed by damping was 
lost. In the present case the highest quality aut omatically 
brings with it the highest efficiency. 

Now this is what we have been calling the new kind 
of mechanical engineering. It really is not new but it is a 
method which may be new to some of you. Consider what 
might happen if we applied this method to the design of a 
motor car spring suspension where you would design the 
system as a low pass, low frequency filter. One might, with 
a very light car, obtain the riding qualities of a heavier 
car with a much cheaper and simpler structure. The same 
methods can be applied to the study of vibration of 
machinery. 


CONCLUSION 


In concluding I presume it is incumbent upon me to 
say something about the kinds of men required for carry- 
ing on the kinds of work which I have just described. This 
is very simply said. They are the same kinds of men that 
are required in every other worth while task. We use 
mechanical engineers, electrical engineers, chemists, 
metallurgists, etc. All of them must possess certain char- 
acteristics in common. That they must have a certain 
training in fundamentals goes without saying. They 
must, of course, have a certain amount of intellectual 
curiosity and all the other normal attributes of intelligent 
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human beings, but in these modern days they must pos- 
sess something more than these. They must possess the 
faculty of working in cooperation with their fellow men 
on their common problems. If they haven’t that faculty 
they are deficient in an important respect. The problem of 
instilling this idea into their minds is, of course, a difficult 
one. They will learn it after a while by example because 
they will come to realize that it is through this method 
that the industrial supremacy of this country has been 
reached and is going to be maintained. If we do not 
operate on this basis it is not going to be maintained. This 
is a tremendously large country and we do things in a big 
way. The only means by which things can be done in a 
big way is through cooperative effort. We therefore must 
have cooperators as well as engineers. 
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The Telephone as an Economic Instrument 


HE telephone was originally developed as a busi- 
ness instrument, just as was the steam railroad. 


The longer it has been in existence, the more in- 
valuable it has become in this role. Its importance may be 
assessed by trying to imagine what would happen if busi- 
ness were suddenly to be deprived of telephone service. 
The business uses of the telephone, to be sure, have not 
dominated the operations of the telephone industry to 
quite the extent to which freight traffic has dominated the 
operations and generally governed the earnings of the 
railroad industry. At the end of 1924 two-thirds of the 
16,209,000 telephones then in use in the United States 
were residence stations, and only one-third business sta- 
tions, though business uses, from either residence or busi- 
ness stations, are doubtless responsible for the greater 
part of the traffic. Let us first refer, in passing, to a few 
aspects of the social significance of the telephone, a 
factor which is by no means without its relation to eco- 
nomic development and evolution. 

No one needs to be reminded of the social importance 
of the telephone. Again, one may try to imagine what 
would happen to the social life of any community out of 
whose homes all telephones were taken. On the one hand, 
it makes neighbors of persons at opposite ends of a large 
city and thus helps to make city life more pleasant. On 
the other hand, it is fair to say that suburban develop- 
ment on the fringes of our great cities has been encouraged 
by the ability to secure there, as elsewhere, the advantages 
of telephone service, without which the suburbs would 
seem further away from cities than they are. This is only 
to recite the obvious, and it does not seek to give the 
telephone credit which belongs to other agencies which 
bind communities together and serve to annihilate 
distance. 

In the protection of life, health, and property, in the 
large urban centers, the telephone has, of course, been 
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among the things which have helped to make life feasible 
in those communities. In the functioning of police 
departments, fire departments, and indeed all the other 
public agencies which safeguard existence in our cities, 
the telephone is playing an increasingly important 
part. 

Then, when we turn from the cities to the rural com- 
munities, it is obvious that the telephone has been a con- 
tributing factor toward making farm life less isolated and 
therefore more desirable than it would otherwise be. It 
has been estimated that there are today not far from two 
and three-quarter million telephones on the farms; and 
among the states of the Union, the greatest density of 
telephones per capita is not in one of our great industrial 
states but in the great farming state of Iowa. It can be 
said with much assurance that many a young progressive 
farmer would not be on the farm today if it were not for 
the fact that the telephone keeps him and his wife in 
touch not only with their neighbors, not only with stores 
on Main Street, but with the country at large outside of 
their own particular community. For the women on the 
farm, no less than for the men, the telephone has done 
much to make life more worth living. 


Tue PecuLiIAR FUNCTION OF THE TELEPHONE 


The telephone is the only instrument we possess which 
permits a personality to be projected immediately, almost 
anywhere in the whole country, into the next room or into 
a city three thousand miles away. The railroad gives speed 
of transportation, but the transportation of personality is 
at best at the rate of about a thousand miles a day and 
with only one definite objective. The telegraph gives more 
nearly instantaneous communication but does not permit 
an interchange of ideas except with some delay and 
generally through the operation of intermediaries. The 
telephone connects directly two personalities who may 
talk to each other and use their own language as freely 
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as if they were face to face, and permits a personality to 
be transported within a length of time measured by 
minutes instead of by days, successively to Portland, 
Maine, to Portland, Oregon, to New Orleans, and to a 
building just down the street. 


Such an agency as this must necessarily have had as its 
principal result the speeding up of economic organizations 
and functions, and it would be difficult to mention any of 
its direct or indirect economic effects which are not directly 
or indirectly a result of the telephone’s acceleration of 
processes. As an accelerator of processes, the telephone 
has become a definite economic and industrial force, 
functioning at different times in opposite directions. For 
instance, it may work in the direction of centralization or 
in that of decentralization, according as its various effects 
have caused the economic organism to adapt itself to the 
use of the new tool in one way or the other. In so far as 
it has helped to lessen the isolation of farm life, or helped 
to increase the attractiveness of suburban life, it has 
assisted in the decentralization of population. On the 
other hand, the modern skyscraper is an excellent example 
of the centralizing influence of the telephone. The sky- 
scraper is unthinkable without the telephone, just as it 
could not exist without high-speed elevators. The inten- 
sive development of lower Manhattan Island, where tens 
of thousands of people work within a square mile, would 
clearly not be feasible if all the messages that go between 
these people had to be taken by hand. The elevator 
space that the messengers would require would leave little 
space for offices, and the business day would not be long 
enough. This extreme centralization is possible because 
instantaneous communication can be had between any 
of the thousands of pairs of individuals in such a congested 
district who want to communicate with each other every 
day, and to whom even the telegraph would be an intoler- 
ably slow medium. 


[283] 











Bell Telephone Quarterly 





Tue TELEPHONE IN PRODUCTION 


Economic activities, other than that of consumption, 
may be divided into the categories of production and 
distribution, and the contribution of the telephone to 
economic activity may be studied under these heads. 
Within the field of production, we may consider the 
factors of industrial organization, plant organization, and 
transportation. 

Industrial organization involves the geographical loca- 
tion of industries and their development, horizontally and 
vertically. It is probably correct to say that the telephone 
has had less influence in industrial organization than in 
some other branches of economic activity. The location 
of industries is naturally affected by many special in- 
fluences, such as location of raw materials, or of personnel, 
or of markets, or of transportation facilities, or by his- 
torical or traditional factors of one sort or another, with 
physical or cost factors dominating the selection of sites, 
and economic friction putting important obstacles in the 
way of easy removal of operations from one place to 
another. Industry, in other words, has frequently to go 
where transportation facilities or other economic resources 
can be found, while communication, through the tele- 
phone, can be brought to an industry, almost wherever it 
may be established. Just because of this, however, the 
telephone has its influence in plant location. For example, 
New York or Chicago or some other large center may 
seem the logical place for a manufacturing plant to be. 
The telephone, by making available instantaneous com- 
munication with outside sources of supply of every kind, 
frequently makes it possible to locate the plant, as, for 
example, the Western Electric Co. plants are located, in 
suburban districts where land is relatively cheap, instead 
of in a high rent district nearer to or in the heart of the 
city. 

And if the telephone is a factor in the location and 
operation of a single plant, it is not less important in the 
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case of an enterprise consisting of a number of scattered 
units, whether integrated or otherwise. An increasing 
number of concerns, not content even with ordinary tele- 
phone facilities, are leasing and installing private tele- 
phone lines between various producing units, which are 
in daily use in facilitating unit control of far-flung and 
sometimes highly integrated enterprises. Here is a clear 
case of the instant transmission of personality, the char- 
acteristic function of the telephone, operating to speed 
up and otherwise assist industrial activity and therefore 
economic development. 

Many enterprises consist of producing units whose 
location is determined by one set of factors, while another 
set of factors dictate the location of the executive head- 
quarters or the selling organization somewhere else. For 
such concerns, the telephone affords a high degree of con- 
trol of operations to headquarters and of contact between 
sales and production forces. Earlier this year a trade 
paper carried this advertisement: 

“We moved a 55-acre brass mill 100 miles. 

‘“‘A private telephone line direct from our Water- 
bury mills to our New York offices places our mills next 
door to us, for offices and mills are only a fraction of a 
second apart by wire. 

“We pick up the telephone and talk to Waterbury, 
just as we would talk to someone here in New York.” 
The lesson of this and its bearing on the question of 

acceleration of processes, decentralization, and economies 
of operation, are obvious. The whole thing sums up in the 
statement that the telephone is a potent factor in permit- 
ting each economic function to be performed where it can 
be done to best advantage. 

In the matter of plant organization, or the internal 
planning of operations as against the external contacts, 
we find that the telephone has been an important instru- 
ment of control and regulation. A 55-acre mill (whether 
the 55 acres of floor space are all on one level, or not), 
an automobile plant in Michigan that extends for a mile 
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or more along one street, a Hawthorne with its 25,000 or so 
employees, such works as these require every device that 
will economize executives’ and supervisors’ time and 
energy, and at the same time permit constant and instant 
control over production-flows. The smooth working of 
such a plant without the telephone is hardly to be con- 
ceived, at least at present speeds of operation and rates of 
output. Furthermore, where land is cheap enough so that 
plants can be strung out over large areas and advantages 
secured thereby which would not be secured by building 
four or five stories into the air, the function of the tele- 
phone in economizing time by means of instant communi- 
cation between all parts of the plant is especially apparent. 

If nothing is said at this time of the telephone as a 
means of facilitating purchases of materials, it is because 
buying is simply the other side of selling, and the use of 
the telephone in selling and in trade generally will pres- 
ently be examined in connection with the economic func- 
tion of distribution. 

Since production is in essence changing the form and 
place of matter, we may consider transportation as being 
part of the process of production, though, to be sure, it 
is clearly related to activities of distribution. The fore- 
most agency of transportation in this country is its rail- 
road net. In railroading, the telegraph has played a far 
greater part than the telephone, and is today still the 
principal means of control of railroad operations. Never- 
theless the telephone has found a definite place in the field 
of train dispatching and its importance, either in place 
of or as a supplement to the telegraph, is growing year by 
year. The greater certainty and flexibility of the tele- 
phone, the advantage of person-to-person contact be- 
tween division headquarters and station operators, with- 
out depending on the intermediation of telegraph opera- 
tors, and the fact that any two people who speak the 
same language can use the telephone, whereas it takes 
persons skilled in the art to operate telegraph keys, have 
been among the things that have brought this about. In 
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local transportation enterprises, as well as in other local 
public utilities, it goes without saying that the telephone 
is an indispensable tool of control and regulation. Perhaps 
the outstanding example of telephone control of trans- 
portation is in the most mobile form of transportation 
facilities, namely, the taxicab business. In the big cities 
where large companies operate fleets of taxis and compe- 
tition is of the keenest, the development of the use of the 
telephone for the ordering of cabs and for their mobiliza- 
tion at proper points to take care of expected or unexpected 
peak loads, has been quite remarkable. In view of the fact 
that each cab must operate, not along selected routes, 
but at the whim of the momentary occupant, as to time 
and direction of movement, it is easy to see how great 
assistance the telephone brings to that business, in en- 
abling chauffeurs, whenever their cabs are vacant any- 
where in the city, to get in touch immediately with head- 
quarters for orders. 


Tue TELEPHONE IN DISTRIBUTION: MARKETS 


The end and aim of economic production is distribu- 
tion or selling at a profit. The history of the development 
of markets is a story of the widening of market areas. The 
telephone, during the past generation, has been a most 
powerful factor in such development. In the local town 
markets or bazaars of olden days or of undeveloped 
countries in more recent times, a market signified just a 
small aggregation of buyers and sellers in one locality. 
The smaller the market area and also the less standard or 
standardized the commodities, the more likely are price 
divergences to obtain and to persist between markets, 
even irrespective of differences in costs. In time certain 
towns began to develop as centers for certain trade 
markets in standard commodities, raw or worked-up. 
This was the first approach to anything like a national 
market, and it was necessary for buyers to resort to these 
centers to supply their wants, just as buyers came to the 
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local markets in the old days, or as buyers have sought 
out sellers at retail in all ages. Today some commodity 
markets are not only country-wide but even world-wide 
in their scope; and economists, in their theoretical analyses 
of demand, supply, and prices, are wont to define a market 
as any area within which a uniform price obtains for a 
given article sold under given conditions. 

In those commodities where standardization and grad- 
ing were most applicable and where at the same time a 
broad market existed and a large supply could reason- 
ably be counted on, exchanges developed such as the 
grain, cotton, coffee, and metal exchanges, and the stock 
exchanges. This meant daily instead of periodical con- 
tacts between groups of buyers and sellers and provided 
markets which responded sensitively and quickly to cur- 
rent news affecting either supply or demand of the com- 
modities in question. At the same time, through the 
machinery of future contracts, these markets were 
equipped with stabilizing influences to temper the ad- 
vances and declines of prices which might result from 
current economic developments. Markets as highly organ- 
ized as these naturally led the way in the adoption, and 
adaptation to their needs, of all advances in the arts of 
news-gathering and of communication. A lone merchant 
with a monopoly of the market, dealing with a lone, un- 
informed customer can deceive his customer about condi- 
tions of supply or demand, about costs, or anything else. 
But when groups of intelligent traders vie with each other 
in a market for standardized commodities, the amount of 
advantage which any man can take of any other varies 
inversely with the ability of the former to secure news 
more quickly and act more quickly and intelligently than 
the latter. The telegraph and telegraphic devices of 
one sort or another, were therefore seized upon by such 
markets as Wall Street, and then the telephone; and at 
the present time there is nowhere more intensive use of 
the telephone than in Wall Street. The Stock Exchange 
as it is organized today could not function without the 
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telephone. The same can be said of the other big specu- 
lative markets, the only difference being one of degree, 
which reflects chiefly the difference in the volume of 
transactions. It goes without saying that the banking 
and credit operations which accompany the functioning 
of these markets as well as of all other business make 
great and constant use of the telephone and could today . 
hardly be carried on without it. 


WHOLESALE “SHOPPING” BY TELEPHONE 


Standardization and grading were spoken of in the 
preceding paragraph. They are essentials for the estab- 
lishment of exchange markets on which valid contracts 
for future delivery can be made. By no means have all 
commodities, which on these grounds might be eligible 
for exchange dealings, been dealt in or at any rate had 
their principal markets on exchanges. In this country, 
for example, the greater part of the production of the three 
principal non-ferrous metals, copper, lead, and zine, could 
well be traded in on the New York Metal Exchange or 
some other board, but is in fact not so dealt in. The 
market for these metals has for years been primarily a 
telephone market; consumers have “shopped” over the 
telephone with quite as much assurance as, and with 
much greater speed and less effort than, with personal 
office-to-office visits. A very large part of the whole re- 
fined copper output of this country, for example, is bought 
and sold by telephone between a relatively few offices in 
New York City. This is typical of the contribution that 
the telephone has made in facilitating distribution and the 
growth of market areas, and incidentally, of course, in the 
encouragement of standardization. The significance of 
all this lies not merely or even primarily in the volume of 
transactions consummated over the telephone, but in the 
fact that the telephone has been the final and perhaps, in 
certain cases, the principal factor in broadening the 
market area, the area in which a substantially uniform 
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price prevails, and in making it at least country-wide if — 


not international. 

Back of the big commodity exchanges are the dealers 
who actually handle the commodities which are traded in 
on the exchanges. It may not be amiss to cite just a single 
example of the way in which the telephone is called into 
play by one set of dealers. In the South, cotton is collected 
from the farms into towns, and buyers visit these towns 
to purchase the cotton. These buyers can do a much more 
intelligent job if they are in constant touch with quota- 
tions on the big markets, and, as a matter of fact, they do 
keep themselves continuously in contact with principals 
and with the markets by means of the telephone. This 
means quite a different situation from that in which the 
buyer found himself isolated from principal sources of 
information before the use of the telephone for keeping 
contact was possible for him. The function of the tele- 
phone in eliminating or reducing risk is obvious. 


Risk EvIMInatTion; Locat DECENTRALIZATION 


At this point we may call attention to the utility of the 
telephone in this same function of risk elimination, under 
two quite opposite sets of conditions. Great is the con- 
trast between the feverish times of early 1920, when 
production was being pushed to the utmost and business 
men were scrambling for goods, credit, and labor, in order 
to produce and market as much as possible, as promptly 
as possible, so as to take advantage of the high prices 
prevailing, and the situation in the last few years when the 
complaint has been all of the prevalence of hand-to-mouth 
buying and the unwillingness of business men to contract 
ahead for goods. In both periods, the telephone has 
performed a characteristic role for business. In 1920 
merchants and manufacturers often combed the market 
with the telephone in order to provide themselves as 
promptly as possible with what they considered the 
necessary supplies of goods, personnel, or what not. 
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More recently, when all the emphasis has been on keeping 
inventories down insead of laying in large inventories, 
the telephone has permitted business men to postpone 
until the last possible moment the ordering of new sup- 
plies, and there has been a really remarkable development 
of small-lot ordering by telephone. In both periods, the 
desire to eliminate risk prompted the use of the telephone 
as described, though from entirely dissimilar premises. 
Let us turn now to a quite different type of influence of 
the telephone in market development. The phenomenon 
of industrial districts in our large cities is a common one. 
In New York, for example, Maiden Lane was formerly 
synonymous with the jewelry trade of New York City 
quite as much as Wall Street is with finance. Near Maiden 
Lane was “the Swamp,” the hide and leather center. 
Newspaper row, the midtown garment center and the 
Worth Street cotton district of New York are other 
examples that readily come to mind of industrial centers 
that have grown up partly, though by no means wholly, 
because the leaders in the industry wanted to be near one 
another for competitive reasons. In some instances much 
of the industry has moved elsewhere because of inability to 
expand in a high-rent district or for other reasons, and 
where headquarters or selling agencies have remained 
in the original neighborhoods, the reason has probably 
been in part a matter of inertia, not governed to anything 
like the extent of former days by the necessity for any one 
firm being where the other sellers are, in order to be in the 
district to which the buyers must come. The telephone 
has eliminated much of this necessity, for while it is 
probably not yet possible to shop for diamonds or style 
goods over the telephone as satisfactorily as for staple 
cotton cloth or electrolytic copper, yet even in the case 
of a non-standard product, like high-grade jewelry, so 
much can be learned over the telephone that shopping 
even in this field and also in others requires, far less than 
it used to, concentration of all manufacturers or sellers, or 
selling agencies or traders, in one district. Thus the tele- 
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phone has been one of the factors permitting decentraliza- 
tion of industries within cities, as well as within larger 
areas, as illustrated earlier by our Waterbury firm, while 
it has been performing the more important function of 
widening market areas. 


Tue TELEPHONE AS A SALESMAN 


So far in our consideration of the function of the 
telephone in the processes of distribution, we have dealt 
almost entirely with its usefulness in those cases where 
the buyer seeks out the seller at least as much as the seller 
seeks out the buyer. But in these days of high pressure 
competition in selling methods, with the seller seeking the 
buyer, particularly in “specialty” lines and non-standard- 
ized articles, the telephone has come to play an increasing 
part in selling activities. Ultimate consumers, retailers, 
jobbers, wholesalers, are all today being sold by telephone. 
Commercial departments of telephone companies have 
been peculiarly well equipped to give advice on the use of 
the telephone in selling, either as a routine matter or in 
specially planned sales campaigns. Just a few typical 
examples may be cited, merely to illustrate the different 
fields in which the telephone has been used as an aid to 
selling. 

Beginning with raw materials, one of the interesting 
instances is the use of the telephone by cooperative 
growers’ associations. Members, scattered over a wide 
territory, are able promptly to apprise association head- 
quarters as frequently as the nature of their commodities 
requires, of the amount of produce they have ready for 
shipment, or the association can inform members of 
market conditions and advise as to timing of shipments. 
The association in turn can by telephone get promptly in 
touch with dealers, not merely to dispose of the produce 
on the best possible terms and at the earliest possible 
moment, compatible with satisfactory treatment, but to 
receive instructions as to where to ship goods and route 
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cars, direct to consuming markets. Much wasteful trans- 
shipment is thus avoided. The telephone has in this 
manner been of inestimable assistance to such widely 
scattered producers as a group of farmers in disposing of 
perishable goods, in the marketing of which promptness, 
speed and economy are highly essential. Wholesalers of 
perishable produce similarly use the telephone in enabling 
them to sell and therefore to buy intelligently. 

Coming to the case of manufacturers or dealers who 
have found it necessary to equip themselves with a group 
of salesmen who cover a given territory, we again find 
the telephone functioning to promote economy along with 
speed. It is so much quicker and cheaper to cover a 
territory by telephone than by personal visits, that the 
practice of solicitation of orders by telephone, particularly 
those of more or less routine character, is becoming an 
increasingly common practice, and has greatly augmented 
the efficiency of a sales force, either at headquarters or 
in the field. Such selling has probably been chiefly local 
or regional in character, either because the concern, being 
of moderate size, has sold only within a fairly restricted 
geographical area, or because a larger concern has had 
branch or district offices to take care of various parts of 
the country. It is clear though that, other things being 
equal, the more territory there is to be covered, the greater 
are the possibilities for economy of both time and money 
by the use of the telephone as compared with personal 
visits, and, therefore, the greater is the opportunity to 
meet the customer’s specific needs just when and in the 
way he wants them met, at reasonable cost. A large 
manufacturing concern which sells nationally, principally 
to one type of retail dealer, and with customers numbered 
by the hundreds of thousands, formerly had its salesmen 
visit its customers two to four times a year. The sales cost 
was relatively high. This concern has districted the 
country for calling purposes and now calls its customers 
by telephone six or eight times a year, and in spite of this 
more intensive selling effort, the selling costs have been 
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cut in three or four, even in what is really only the begin- 
ning of this experiment. Further, the manufacturer is 
naturally giving better service to its customers, while 
securing more mobile distribution for itself. 


OrpER Tasies; “PHONING FoR Foop”’ 


With wholesalers endeavoring increasingly to sell to 
retailers by telephone, growing use is also being made of 
the telephone in retail selling. Department stores in 
announcing sales are with increasing frequency en- 
couraging in their advertisements the use of the telephone 
by customers, in order to save both the customers’ and 
the salespeople’s time, and even in a few cases allow 
a discount to cover a part or all of the expense of the tele- 
phone call. As a result of encouraging buying by tele- 
phone, certain concerns have installed order tables. Here 
a group of employees is used simply to take orders over 
the telephone or receive complaints about service, or, in 
some instances, to take the initiative in calling up cus- 
tomers more or less periodically. Public utilities as well 
as retail merchants are using these order tables. 

A rather striking recent development has been the 
current campaign of the National Wholesale Grocers 
Association to encourage people to “‘phone for food.” 
Selling is a time-consuming job for all concerned; and 
with the increasing importance of package and other 
trade-marked goods and the standardization and grading 
even of perishables, like fruit, it has been found that much 
selling time can be saved and that some costs can be sub- 
stantially cut and the volume of business and size of the 
average individual sale increased by intelligent applica- 
tion of the ‘phone for food” idea. Wholesale grocers, in- 
cidentally, are endeavoring to sell increasingly by tele- 
phone to the retail grocers, whom they are encouraging 
to push the “phone for food” campaign. Thus the time of 
the retail grocer is saved in two ways,—in buying goods 
and in selling them. 
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In short, the telephone is found functioning at every 
stage of distribution, as it does in the various stages of 
production, accelerating processes and thus saving time, 
economizing effort, reducing risks, and generally cutting 
costs, in a field where there is much room for cost-cutting. 
Granted that it functions the more readily, the more 
standardized the product which is being distributed or 
merchandised, it is by no means of use solely in the case 
of standardized products. In so far as it is indirectly 
encouraging standardization, it is contributing not only 
to the facilitation of distribution but to a form of elim- 
ination of waste, which is just now especially popular. 

The telephone has become an increasingly useful 
handmaiden of business, as industry and trade have been 
able to avail themselves more and more of the opportuni- 
ties afforded by the telephone for the acceleration and 
intensification of their processes. By aiding in the more 
efficient and economical conduct of business, the telephone 
has increased the productiveness of industry and thus 
been one of the important factors which have raised the 
standard of living in this country to the highest level in 
history and the highest level in the world today. This the 
telephone has done while it has been performing its social 
functions in binding communities more closely together 
and increasing human happiness by facilitating human 
contacts. All that has been attempted in this article is to 
draw a general picture of the telephone as an economic 
instrument. The few specific instances that have been 
given of the functioning of the telephone have been only 
illustrative samples and by no means cover the field even 
of its present usefulness. The telephone seems destined 
in the future to make far greater contributions than it has 
in the past to the economic development of the country. 


F. E. RicutTer. 
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The Reason for Rotation Billing 


NE of the problems confronting all large public 
utility corporations serving many thousands of 
customers is the organization of personnel and 

methods by means of which these customers may promptly 
receive bills for the services rendered. 

In the case of gas, electric light and water companies, 
bills for services rendered usually cannot be prepared 
until a meter reading is secured at the customer’s prem- 
ises. It is obvious that where there are many thousands 
of customers involved it is a physical impossibility to 
read all of the meters on the same day unless a large 
force of people is employed for the purpose, and this is 
usually uneconomical in that it is difficult to utilize their 
services at other times during the month. This situation 
has resulted in recent years in most of the large gas, 
electric light and water companies employing a force of 
men almost exclusively for meter reading and they have 
adopted a plan of rendering bills for service within a short 
time after the meters are read, thereby introducing what 
is known as “daily billing.”’ 


DIFFICULTY OF RENDERING ALL BILLS ON First oF 
MontTH 


The telephone companies have not been confronted 
with the problem of meter reading at subscribers’ prem- 
ises, but the constantly increasing number of telephone 
users with the resultant increase in toll service have pre- 
sented an extremely difficult billing problem in view of 
the custom established of rendering all bills on the first of 
each calendar month. Except in the early days when 
bills were rendered quarterly, it has always been the cus- 
tom to have bills in the subscribers’ hands on the first 
of the month or within a day or two thereafter and to 
do this it was necessary to close the billing for toll service 
charges with the messages sent on the 20th of each month. 
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As the use of the toll service became greater, not only 
because of the greater appreciation by subscribers of its 
possibilities for both social and business purposes but also 
by reason of the enlarged scope and improved quality of 
the service, it became increasingly difficult in the account- 
ing department to close the toll billing with the messages 
of the 20th of the month and still issue all bills on the 
first of the month. Constant improvements in methods 
and the application of mechanical devices prevented the 
situation from becoming acute, although from time to 
time the question arose as to the desirability of closing 
the billing of toll charges on the 15th of the month rather 
than on the 20th, thereby relieving the peak of the work 
involved in issuing more than 8,000,000 bills to telephone 
subscribers of the Bell System on or about the first of 
each month. 

As an illustration of the uneven flow of billing work, 
it will be of interest to note that approximately 45% of 
the total work units for a month must be performed after 
the 22nd of the month or in approximately 30% of the 
total working hours in the month. The peak of work 
reaches its highest point immediately preceding the mail- 
ing of the bills and it was for the purpose of flattening 
this peak that the plan of billing known as “rotation 
billing’ was developed. The adoption of rotation billing 
was to effect a substantially even distribution of the 
work of handling the multitude of detail operations neces- 
sary in the preparation and rendition of monthly bills to 
subscribers. 


PROGRESS OF INSTALLATIONS 


The first installation of rotation billing was made by 
The Southern New England Telephone Company, oper- 
ating in the State of Connecticut and issuing all sub- 
scribers’ telephone service bills from the accounting center 
at New Haven. The next installation was made by the 
Michigan Bell Telephone Company in its accounting cen- 


[297] 














Bell Telephone Quarterly 





ter at Detroit and later installations were made by The 
Bell Telephone Company of Pennsylvania at its Harris- 
burg and Philadelphia accounting centers, the Indiana 
Bell Telephone Company at Indianapolis, and The Cin- 
cinnati and Suburban Bell Telephone Company at 
Cincinnati. Other installations are scheduled for the 
fall of this year and the spring of 1926. 


Sotves ProBLeEM oF Peak LOoaDs 


Under the rotation plan of billing, the subscribers for 
the entire area covered by the accounting center are 
divided into six groups, no division being made of the 
subscribers in any one central office. The monthly bills 
are dated the Ist, 6th, 11th, 16th, 21st, and 26th and are 
mailed to the subscribers as soon as possible after those 
dates. The charge for local service is billed for one month 
in advance, beginning with the date of the bill, and the 
charges for toll messages, and additional local messages 
in the case of measured service subscribers, are billed for 
one month ending the day preceding the date of the bill. 

This plan of billing solves the problem of peak loads 
not only in the accounting centers but also in the large 
commercial business offices in handling the collection 
work. It is not only economical for the company but 
also has distinct advantages for the subscriber who pays 
his bill by calling at the business office or who has occa- 
sion to inquire at the business office about his account. 
Furthermore, when a subscriber receives a bill under the 
plan of rotation billing, it is a statement of his account 
as of the date it carries; for instance, a bill dated the 
1lth of the month would reflect all charges and credits 
applicable to the subscriber’s account to date. 

As a result of the even spread of work throughout the 
month, the rotation plan of billing permits of greater 
economy and efficiency than is possible under the first- 
of-month billing plan. Where there is a peak period in 
the monthly cycle of work, the volume of work during 


[298] 





























The Reason for Rotation Billing 





that period governs to a certain extent the size of the 
organization necessary to carry on the month’s work. 
Substituting six smaller but complete cycles reduces 
materially the required personnel for the same quantity 
of work. The six smaller work cycles result in continuous 
operations of each major part of the job so that a high 
degree of specialization is possible; for instance, under 
the old plan, all of the accounts were balanced once a 
month, the balancing forming a part of the work of many 
clerks, whereas under the new plan, one-sixth of the 
accounts are balanced every five days which means con- 
tinuous balancing work and permits of the assignment of 
this work to a small group of clerks especially trained for 
that purpose. 

Another important advantage of rotation billing from 
the standpoint of economy is that it permits the billing 
of all toll charges for each account in one operation 
instead of five or six operations per account as hereto- 
fore. Obviously under the old method it was imprac- 
ticable to accumulate the toll tickets until all of the 
tickets for all of the accounts for a complete billing month 
were available for billing and of necessity the tickets for 
periods of from five to ten days were entered on the toll 
statements as an operation, each such operation requiring 
the rehandling of toll statements for all accounts. A 
comprehensive study of toll billing methods indicated 
that the preparation in one operation of toll statements 
covering a month’s toll charges for each subscriber’s 
account resulted in 25% less work than is required under 
the plan of preparing these statements in several opera- 
tions during the month. That this saving is worth while 
is evident when we consider that in the Bell System we 
bill approximately 42,500,000 toll tickets per month. 


ADVANTAGES TO SUBSCRIBERS 


Another advantage of rotation billing which reacts 
favorably to both the subscriber and the company is the 
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closer billing of additional local messages under measured 
service. It is the general practice under the monthly 
billing plan to read message registers on the last day of 
the month and, as there is considerable clerical work 
necessary in computing the net charge against each sub- 
scriber, it was impossible to include these charges on the 
bill released the day after the “readings” were taken; 
i.e., the first of the month. As a result, there was a lapse 
of 30 days between the date of reading and the date of 
billing additional local messages; for example, additional 
local messages for the calendar month of May would be 
included in the bill rendered to the subscriber on July Ist. 
This delayed billing produced many inquiries by the pub- 
lic due to misunderstanding the period of billing and 
placed on our commercial offices the necessity of explain- 
ing our billing practice. Under rotation billing the read- 
ings for the smaller number of accounts to be billed each 
period are taken the day preceding the date of the bill and 
the resulting charges are included on the bills dated the 
following day, which bills are released to subscribers a 
few days after their date. 


COOPERATION FROM SUBSCRIBERS 


When this plan of billing was under consideration, 
some concern was felt as to the reaction which we might 
expect from the public which had been accustomed for 
years to having bills rendered on the first of the month. 
Under the proposed plan of billing the calendar month 
lost its significance and bills were rendered at monthly 
intervals similar to the practice which had come into 
general use by the gas, electric light and water companies. 
It was thought that the public accepted the bills from 
other utilities at dates other than the first of the month 
because they recognized immediately the impossibility of 
reading all meters on one day, whereas in the case of 
telephone service it would not be apparent why the tele- 
phone company should render a bill on a date other than 
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that to which the subscriber had become accustomed, 
particularly in the smaller towns involving only one 
central office. The publicity work involved was very 
carefully prepared and it is gratifying to record a gratify- 
ing spirit of cooperation on the part of the public we serve. 
The change in billing dates has met with practically no 
opposition and it is anticipated that with the same care- 
ful preparation and execution in other places, where it 
may be desirable to install this plan, the public will accept 
it with the same spirit of helpfulness and cooperation as 
has been realized where the plan is now in operation. 


CAREFUL PLANNING REQUIRED 


The transition to rotation billing involves the shifting 
of many revenue accounting clerks to work with which 
they are unfamiliar and this requires careful planning and 
supervision in order to avoid, or at least keep down to a 
minimum, the rendering of incorrect bills which, in addi- 
tion to causing annoyance to subscribers and considerable 
explaining on the part of our commercial offices, might be 
considered a weakness in the new plan of billing. Correct 
billing is our aim under rotation billing or any other plan 
of billing but, notwithstanding the safeguards we place 
around our billing work, some errors are bound to result 
from the handling of millions of small items each month. 

In the opinion of the writer, rotation billing has solved 
a serious billing and organization problem and is with us 
to stay. Its success in telephone accounting is obvious, 
and it would appear to have possibilities for other indus- 
tries involved in extensive billing. 


J. F. Brenan. 


Editor’s Note: Mr. Behan is Assistant Comptroller of the American 
Telephone and Telegraph Company. 
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More Dependable Service by Cable 
cc (J sect stor Jan. 14, (A. P.)—Wind, snow and 





sleet storms cutting a wide swath through the 

southern part of the state last night did heavy 
property damage, delayed train service and disrupted 
wire communication to the East.” 

Suppose you take a second look at that news dispatch. 
In years gone by you have undoubtedly seen many an 
item like it in your morning paper. You may see items 
somewhat similar in the future. But it is extremely un- 
likely that you will ever again be confronted by exactly 
that kind of a story bearing a Chicago date line. 

Wind, snow and sleet? Yes, they will still be on the 
job. Property damage? Yes, it will continue to occur. 
Trains late and cancelled? Certainly. Wire service dis- 
rupted? No, sir. Not Bell System service between 
Chicago and New York. 

How can this be true? Because after seven years of 
construction work there is now in operation a covered, 
thoroughly protected speech highway connecting East 
and Middle West. The completion and placing in service 
of the New York-Chicago cable means all of this. It 
means, unless all predictions fail, that we now have 
another boulevard of speech that is practically immune 
from disruption by the elements. 

True enough, a reckless nimrod may come stalking 
through the hills somewhere in New Jersey or Pennsyl- 
vania, and let fly a bullet that finds its haven in the cable 
instead of the bounding deer. Admittedly, the incor- 
rigible youngster may one day fling a jagged rock that 
will pierce the walls of this giant artery. Even the tired 
farmer atop his load of hay may, conceivably, pierce its 
sheath by accident with a tine of his pitchfork. 


PROTECTED, STABILIZED TELEPHONE SERVICE 


But all such possibilities of interruption are remote, 
easily remedied and of minor importance as compared 
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with the forces of Mother Nature. And, as has been said, 
Nature is fettered. The New York-Chicago cable means 
protected, stabilized service. 

Leaving Manhattan by way of the Hudson tunnels, 
the new cable strikes westward across New Jersey, Penn- 
sylvania, Ohio, Indiana, an eastern corner of IIlinois. 

Under rivers and cities it runs, over hills and moun- 
tains, through pastures and orchards, leaping ravines and 
quarries, following highways here and abruptly taking to 
forests there, hugging railroads for a time and then spurn- 
ing lower leve!s to fling its giant silvery thread across the 
top of a rock-strewn ridge. 

The man who would follow this almost unique line 
must be ready to ride an airplane; and even so, he must be 
prepared to report that he missed nearly a hundred and 
fifty miles of its length, since that much of it is snugly 
under ground. 

What does it mean to the telephone man, this great 
new cable link, this long stride forward in the furnishing 
of the nation’s long distance service? 

First of all, it means that another of his larger visions 
has come true. In this case, as in every other major 
project of the System, it means that problems of the first 
importance have been solved. Nearly a decade ago the 
general plans were made. Then came the careful con- 
sideration and decisions of executives; then the underlying 
work of engineers, inventors and scientists; then the 
skilled efforts of designers, manufacturers, installation and 
construction forces; and finally the maintenance and 
operation of this new link in the System by the trained 
people whose responsibility it is to keep it continuously 
working at full efficiency in the service of the public. 

Whether Plant, Traffic, Commercial or Engineering, 
for years the telephone man has known that New York, 
Chicago and the numerous important intermediate and 
tributary points have too much in common to be cut off, 
one from the other, by rebellious natural elements. He 
has long known that the business and social intercourse 
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between these cities is constantly growing and that it 
should have full space in which to grow. Looking ahead, 
he has foreseen the need of more long haul facilities than 
could be made of open wire lines, even if satisfactory 
routes were available. 

His atlases, manuals and encyclopedias told him sur- 
prising and even startling facts about the territory in- 
volved. He learned, for instance, that this general section 
of the country includes more than half of its whole popu- 
lation, but only about a seventh of its area. That its 
industrial development is very great. That the points 
actually touched by the cable’s route are the centers of 
nearly all of the nation’s greatest industries. That the 
adjoining sections are related to these centers by the 
closest of commercial and social ties. And that its long 
distance telephone development, already great, was bound 
to grow by ever-increasing steps. Only the direst lack of 
facilities could prevent it. 

So he dreamed of a super-long distance line, and that 
dream is today a reality. 

To the telephone man, then, it means the achievement 
of a stabilized, more flexible, more capacious kind of long 
distance service between the two most important cities 
and sections in the country. 


SIGNIFICANCE OF THE New YorK-CHICAGO CABLE 


But of what significance is it to the subscriber? He, 
after all, is the user, the master we all serve, the sine qua 
non of every kind of telephone service. 

It is probable at the moment that the New York- 
Chicago cable means relatively little in his life. And yet, 
it is going to mean even more to him eventually than to 
the telephone man. It is the subscriber’s cable, in the 
broader view, and as he grows to know its possibilities in 
his behalf it is going to mean more and more to him each 
year. 

Let us see. We have pointed out that the new highway 
of conversation means, above all else, a service free from 
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interruption. How will the subscriber come to a realiza- 
tion of that vital but abstract truth? 

Let us take a human aspect first. Here he is, for 
example, in a New York hotel, this typical customer of 
ours from the metropolis of the Middle West. Business, 
important business, has called him East, even though 
there is an emergency in his family at home. 

He picks up his morning newspaper from the floor 
of the room in which a thoughtful management has placed 
it long before he awoke. Glancing at the headlines, his 
eye is caught by ‘“‘Winter’s Worst Sleet Storm Hits 
Chicago.”’ He reads a few sentences, and it takes only a 
moment for a small voice inside him to whisper, ‘The 
mails will be late and the wires down. I'll not hear how 
that child is doing this day. Perhaps not until I get back.” 
Another moment, and the voice says, “Try long distance 
anyway; there’s just a chance!’ 

He places a call. He waits. He braces himself for 
the report that will say, quite impersonally, that there 
will be an indefinite delay, that all wires are in trouble, 
and so on. 


The telephone rings. An interested voice says, ‘On 
your call to Chicago, we are ready; just a moment, please,” 


and in five minutes or less he is talking with the folks 
back home. 


It is priceless service to him. He will never forget it. 

Downtown he goes and plunges into his business 
transaction. Halfway through it comes the crux. Will his 
associates uphold his promise in the deal that is pending? 
“Why not call them and find out?” asks one of those at 
the conference table. “Probably couldn’t get them to- 
day,” interjects another. 


“T’m not certain, of course,” says our friend of the 
hotel room, “but I think I can, storm or no storm. I got 
Chicago from my room this morning.” 

Again he gets his party, speedily and with the plainly 
evident attention of some bright young woman behind 
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the scenes. His pledges are confirmed by headquarters; 
the transaction is closed on the spot. A whole group of 
business men is impressed. 


In fact, it is not going beyond the bounds of proba- 
bility to believe that then and there two groups of pro- 
gressive business men, one in downtown New York and 
the other in Chicago’s famous loop district, may tempo- 
rarily lay aside their immediate problems, sit back in 
their swivel chairs and tell each other what they have 
picked up here and there concerning the manner in which 
the Bell System plans ahead and builds ahead to furnish 
the people of this land the best telephone service in the 
world. 


Tue PropHesy oF ALEXANDER GRAHAM BELL 


One of them may remember that the New York- 
Chicago system is by far the world’s longest telephone 
cable. Another that it can carry hundreds of telephone 
and telegraph messages simultaneously; that it required 
the better part of a decade in construction work alone; 
that it cost, with its delicate and complex related appa- 
ratus, something like twenty-five million dollars. Still 
another may recall the prophetic utterance of the youthful 
Professor Bell, so often quoted by telephone men them- 
selves, to the effect that one day he believed ‘cables of 
telephone wires could be laid underground or suspended 
overhead, communicating by branch wires with private 
dwellings, country houses, shops, manufactories, and so 
forth, uniting them through the main cable with a central 
office where the wire could be connected as desired. . . . 
not only so, but in the future wire will unite the head 
offices in different cities and a man in one part of the 
country may communicate by word of mouth with another 
in a distant part.” 

That, in brief, is one sample of what the world’s 
longest telephone cable is going to mean to the public. 

Dependable, always-ready service between East and 
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Middle West. Yes, and by reason of the numerous addi- 
tional circuits made available, speedier and more defi- 
nitely pleasing service. 

Once the subscriber comes to realize its all-around 
adequacy, he is going to place new confidence in it. He 
will rely upon it as he never did before, except in times of 
emergency and on a more or less experimental basis. 
Where previously he waited for a crisis in his affairs, now 
he will begin to use it much as he uses his local service. 
The whole nationwide Bell System, with all it has to offer 
in the way of quick and sure communication, will dawn on 
him as the vast network of avenues to achievement that it 
really is. He will acquire, almost without realizing it, 
the long distance habit. There will be thousands like 
him. 


T. T. Coox. 


Eprror’s Note: Mr. Cook is Assistant to the Director of the 
Long Lines Department of the American Telephone and ee 
Company, and also Editor of ‘Long Lines,” the magazine of the Long 
Lines Department. 
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Economic Notes, Third Quarter, 1925 


NCREASING pressure has been put on foreign 
debtor governments to fund and begin to liquidate 
their so-called “political”? debts to this country, a 

pressure which has resulted in visits by Belgian and 
French missions to negotiate terms for paying off the 
debts of those countries. Coincident with this has 
naturally come increased discussion and two books have 
recently appeared in this field. One is ‘The Inter-Ally 
Debts and the United States,” a preliminary study by 
the National Industrial Conference Board, and the other 
is ““The’ French Debt Problem,” by Moulton and Lewis, 
issued from the Institute of Economics in Washington. 
The subject of debt payments and their effects also had 
a place on the program of the Institute of Politics at 
Williamstown this summer. It is interesting to note 
that some of the discussion at Williamstown and also 
the study on inter-ally debts have called public atten- 
tion to one consequence of debt payments which is con- 
trary to generally accepted opinions on the subject. 
This is that prices are likely to rise in the country re- 
ceiving the debt payments and to fall in the country 
making them, at least in the early stages of the operation, 
instead of the opposite being true. This conclusion is 
based on studies of similar or analogous episodes in 
economic history during the Nineteenth Century. There 
is probably no simple explanation of the phenomenon, 
but at any rate it seems to be related primarily to the 
fact that the receipts of payments increase the creditor 
country’s welfare and purchasing power, and therefore 
general consuming power, while correspondingly re- 
stricting the consuming power of the debtor country. 
Debt payments have been feared by many in this coun- 
try principally on the basis of their expected depressant 
effect on industry, commerce, and prices. Whatever the 
ultimate effects may be, the immediate effects, certain 
economists point out, may well be mildly stimulating. 
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The ‘French Debt Problem,” published almost 
simultaneously with the arrival of the French Debt 
Mission, while presenting a rather pessimistic picture, 
holds it to be reasonably certain that ‘‘there is a way 
out for France” through rather radical reforms. But 
‘“‘the essence of the French problem” is “the difficult 
task of uniting the divergent social and political groups 
in France sufficiently to make possible the carrying 
through of a constructive program of financial stabiliza- 


tion.” 
* * * 


The following foreign nations have now come to 
agreements for funding their debts to the United States: 
Great Britain, Belgium, Poland, Finland, Lithuania, 
Latvia, and Hungary. 


* * * 


During the first year of the operation of the Dawes 
Plan ending August 31, 1925 the U. 8. Government, it has 
been announced, received some $18,000,000 paid by 
Germany under the terms of the Plan. 


* * * 


The Domestic Commerce Division of the Bureau of 
Foreign and Domestic Commerce has issued the first of a 
series of local commercial surveys. It is entitled “Com- 
mercial Survey of the Philadelphia Marketing Area.” 


* * * 


The third quarter of the year, instead of seeing the 
usual seasonal slump in building operations, has actually 
witnessed an absolute new high monthly record for 
value of contracts awarded and an extraordinarily high 
third quarter record. This in spite of the enormous 
volume of building that has been going on over the past 
few years. The building situation in many of its phases 
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is so unusual that a group of builders is engaged in an 
intensive study of the industry in a large number of 
important cities, with a view to discovering and seeking 
to eliminate whatever methods and practices seem waste- 
ful and otherwise harmful. 


*x* * * 


A recent event seems to be a sort of straw showing the 
way the wind is blowing in the textile industry. A 
prominent cotton mill in New York State having shipped 
its machinery to Alabama, to transfer its operations to 
that state, a rayon company has acquired the mill in 
New York and will install rayon machinery. The 
recent tremendous progress of the rayon industry still 


continues, 
* * * 


The American Bankers Association, at its annual 
convention, adopted a resolution urging Congress to con- 
tinue the life of the Federal Reserve Banks for an inde- 
terminate period or to recharter them for 99 years. The 
Association also adopted the recommendation of its 
Committee on Economic Policy, to the effect that federal 
estate and gift taxes should be eliminated. 
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Abstracts from Recent Technical Papers 
from Bell System Sources 


The Vibratory Characteristics and Impedance of Tele- 
phone Receivers at Low Power Inputs,! by A. 8. Curtis. 
Current literature, dealing with the sensitivity of tele- 
phone receivers, indicates that the relation between the 
impedance and vibratory characteristics of the receiver 
at currents near minimum audibility to those as ordi- 
narily determined in the laboratory is not generally 
known. This paper gives the results of the experimental 
determination of receiver characteristics at very low 
currents. The work was carried on with the idea, not 
merely to determine the characteristics of a particular 
receiver, but to ascertain the behavior of receivers in gen- 
eral near minimum audibility. 

It was found that at 1,000 cycles the impedance 
remained constant for currents below 10-* amperes. 
The minimum current employed was 10-* amperes which 
is well above the minimum audible current for telephone 
receivers. 

Useful Numerical Constants of Speech and Hearing,? by 
Harvey Fletcher. A bibliography of papers on Pitch 
Discrimination, Intensity Discrimination, Absolute Sensi- 
tivity of the Ear, Upper and Lower Limits of Audibility, 
Theories of Hearing, Speech Power, Energy Frequency 
Distribution of Average Speech and other miscellaneous 
works on speech and hearing were published in a paper 
by the author in the Bell System Technical Journal, 
Vol. 2, page 178, Oct., 1923. 

The present paper is a compendium of numerical 
constants and curves covering the same subjects. Im- 
portant data resulting from studies made by engineers 
of the Bell System, as well as outside authorities, are 
included. 


1 Bell System Technical Journal, Vol. IV, p. 402, July, 1925. 
* Bell System Technical Journal, Vol. IV, p. 375, July, 1925. 


[311] 








Bell Telephone Quarterly 





The Loaded Submarine Telegraph Cable,* by Oliver 
E. Buckley. With an increase of traffic carrying capacity 
of 300% over that of corresponding cables of the previous 
art, the New York-Azores permalloy-loaded cable marks 
a revolution in submarine cable practice. This cable 
represents the first practical application of inductive 
loading to transoceanic cables. The copper conductor 
of the cable is surrounded by a thin layer of the new 
magnetic material, permalloy, which serves to increase 
its inductance and consequently its ability to transmit 
a rapid succession of telegraph signals. 

This paper explains the part played by loading in the 
operation of a cable of the new type and discusses some of 
the problems which were involved in the development 
leading up to the first commercial installation. Par- 
ticular attention is given to those features of the trans- 
mission problem wherein a practical cable differs from 
the ideal cable of previous theoretical discussions. 

Brief mention is made of means of operating loaded 
cables and the possible trend of future development. 

Graphic Representation of the Impedance of Networks 
Containing Resistances and Two Reactances,‘ by Charles 
W. Carter, Jr. The driving-point impedance of an elec- 
trical network composed of any number of resistances, 
arranged in any way, and two pure reactances, of any 
degree of complication within themselves but not related 
to each other by mutual reactance, inserted at any two 
points in the resistance network, is limited to an eccentric 
annular region in the complex plane which is determined 
by the resistance network alone. 

The boundaries of this region are non-intersecting 
circles centered on the axis of reals. The diameter of the 
exterior boundary extends from the value of the im- 
pedance when both reactances are short-circuited to its 
value when both are open-circuited. The diameter of 
the interior boundary extends from the value of the 


* Bell System Technical Journal, Vol. IV, p. 355, July, 1925. 
* Bell System Technical Journal, Vol. IV, p. 387, July, 1925. 
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impedance when one reactance is short-circuited and the 
other open-circuited to its value when the first reactance 
is open-circuited and the second short-circuited. 

When either reactance is fixed and the other varies 
over its complete range, the locus of the driving-point 
impedance is a circle tangent to both boundaries. By 
means of this grid of intersecting circles the locus of the 
driving-point impedance may be shown over any fre- 
quency range or over any variation of elements of the 
reactances. This is most conveniently done on a double- 
sheeted surface. 

The paper is illustrated by numerical examples. 

Some Contemporary Advances in Physics—VIII The 
Atom-Model,’ by Karl K. Darrow. This, the first of 
two composing the article, is devoted chiefly to the facts 
of observation which the favorite atom-model of the 
physicists of today—the atom-model known by the names 
of Rutherford and of Bohr—is designed to interpret. A 
brief description of this atom-model is included; but the 
detailed account of the peculiar features, of the strange 
and important limitations which are imposed upon it to 
adjust it to all the phenomena mentioned, is reserved for 
the second part. 

Transatlantic Radio Telephone Transmission,* by Lloyd 
Espenschied, C. N. Anderson and Austin Bailey. This 
paper gives analyses of observations of long-wave trans- 
mission across the Atlantic over a period of about two 
years. The principal conclusions which the data seem 
to justify are as follows: 

1. Solar radiation is shown to be the controlling factor 
in determining the diurnal and seasonal variations in 
signal field. Transmission from east to west and west to 
east exhibit similar characteristics. 

2. Transmission in the region bordering on the division 
between the illuminated and the darkened hemispheres is 
characterized by increased attenuation. This manifests 


5 Bell System Technical Journal, Vol. IV, p. 407, July, 1925. 
* Bell System Technical Journal, Vol. IV, p. 459, July, 1925. 
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itself in the sunset and sunrise dips, the decrease in the 
persistence of high night-time values in summer and the 
decrease in daylight values during the winter. 

3. Definite correlation has been found between ab- 
normal radio transmission and disturbances in the earth’s 
magnetic field. The effect is to decrease greatly the 
night-time field strength and to increase slightly the day- 
light values. 

4. The limit of the high-night-time value of signal 
field strength for transatlantic distance is essentially 
that given by the Inverse Distance Law. The normal 
daylight field strengths obtained in these tests can be 
approximated by a formula of the same form as those 
earlier proposed but with somewhat different constants. 

5. The major source of long wave static, as received in 
both England and the United States, is indicated to be 
of tropical origin. 

6. In general, the static noise is lower at the higher 
frequencies. At night the decrease with increase in fre- 
quency is exponential. In day-time the decrease with 
increase in frequency is linear in the range of 15 to 40 
kilocycles. The difference between day and night static 
is, therefore, apparently due largely to daylight attenu- 
ation. 

7. The effect of the static noise in interfering with 
signal transmission as shown by the diurnal variations 
in the signal-to-noise ratio, is found to be generally 
similar on both sides of the Atlantic. 

8. Experiments in both the United States and England 
with directional receiving antennas of the wave antenna 
type show an average improvement in the signal-to- 
static ratio of about 5 as compared with loop reception. 
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Notes on Recent Occurrences 


THE BELL SYSTEM COOPERATES IN 
DEFENSE TESTS 


N July 4, 1925, the Bell System participated in the 

exercises of Defense Test Day by placing at the 

disposal of the military authorities a considerable portion 
of its long distance telephone facilities. 

Its contribution to the communication features of 
the program included the linking of Washington, New 
York and Chicago by long distance telephone lines for 
two-way conversation, making possible addresses at all 
three points. 

The program was opened at 9:00 P.M. by Major 
General Charles McK. Saltzman, Chief Signal Officer 
of the Army, presiding at the office of the Secretary of 
War at Washington. A report covering the military 
mobilization carried on as part of the test in the eastern 
part of the country was made by General Charles P. 
Summerall, Commander of the Second Army Corps 
Area, at New York, and a similar report, covering the 
western part of the country, was given by Major-General 
Harry C. Hale, Commander of the Sixth Corps Area at 
Chicago. 

Addresses were delivered from Washington by General 
John J. Pershing and Major-General John L. Hines, 
Chief of Staff; from Chicago by Vice-President Charles G. 
Dawes; and from New York by Acting Secretary of War 
Dwight F. Davis, and Walter 8. Gifford, President of the 
American Telephone and Telegraph Company. 

Twenty-eight broadcasting stations were connected 
with the circuit and made the entire program available in 
all parts of the country. This was the largest number of 
stations ever connected for simultaneous broadcasting. 

To demonstrate the usefulness of the process of send- 
ing pictures by wire, developed by Bell System engineers, 
two telephotographs were transmitted from San Fran- 
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cisco to New York for development and delivery at 
Washington. One of these, a map of the line of march 
from the Presidio to the civic center, San Francisco, was 
of particular interest to military authorities as illustrating 
the value of the telephotograph system in transmitting 
maps, drawings and other data in an emergency. 


BELL LABORATORIES’ ENGINEER HONORED 


HE City of Philadelphia has awarded to William G. 

Houskeeper of the Bell Telephone Laboratories, New 
York, the John Scott medal for his contribution to tech- 
nical progress. The award carries with it a premium of 
$1,000 and is made by the City of Philadelphia from the 
proceeds of a fund left more than one hundred years ago 
by John Scott of Edinburgh, Scotland. 

The achievement for which the medal was awarded to 
Mr. Houskeeper is the development of a practical method 
for making an air-tight joint between copper and glass. 

Mr. Houskeeper’s invention briefly consists in the dis- 
covery that a copper-glass seal fails by the shrinkage of 
the copper away from the glass, and that this shrinkage 
can be prevented if either of the two substances is thin 
enough in comparison with the other that it can be 
stretched or compressed by its heavier team-mate. Due 
to its great ductility the copper is usually selected as the 
element to yield during cooling. In recent development 
in high power radio transmission, currents of hundreds of 
amperes have been successfully led into and out of vacuum 
tubes by means of Houskeeper seals. 


GEORGE DUNCAN MILNE 


EORGE DUNCAN MILNE, for many years Treas- 
urer of the American Telephone and Telegraph Com- 
pany, died at his home in Lexington, Mass., on August 11. 
He was born at Rothiemay, Banffshire, Scotland, on 
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September 8, 1852, and came to Boston in 1873, where he 
became connected with the wholesale dry goods house of 
Hogg, Brown and Taylor. In 1879 he entered the Finan- 
cial Department of the Bell Telephone Company in 
Boston. He became Assistant Treasurer of the American 
Telephone and Telegraph Company on March 1, 1911, 
when the general offices were opened in New York, and on 
January 1, 1914, became Treasurer of the company. He 
retired from this position in 1921, after completing forty- 
two years’ service with the Bell System. 

During his service as Treasurer of the American Tele- 
phone and Telegraph Company, Mr. Milne resided in 
Scarsdale, N. Y., and upon his retirement, returned to 
Lexington, where he had lived for twenty years before 
coming to New York. He was a trustee of the Lexington 
Savings Bank, a member of the Boston Scottish Society 
and the Scot’s Charitable Society of New York, the Bel- 
mont Spring Country Club, the Lexington Golf Club 
and the Hancock Congregational Church of Lexington. 

Mr. Milne is survived by his widow, who was Emily 
Campbell Priest of Boston; one daughter, Miss Eunice 
Campbell Milne of Lexington, and two sons, William 
Durant Milne of Lexington, and Douglas Duncan Milne 
of Harrison, N. Y. Three sisters and one brother also 
reside in Scotland. 


GEORGE E. McFARLAND 


EORGE E. McFARLAND, Chairman of the Execu- 

tive Committee and former President of the Pacific 
Telephone and Telegraph Company, died at St. Luke’s 
Hospital, San Francisco, on July 17, following an opera- 
tion. 

Mr. McFarland was one of the outstanding figures in 
the telephone world. He was born in Union Springs, 
N. Y., on January 15, 1863. A few years later the family 
moved to the Middle West, settling in Calhoun County, 
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Ia., where he studied at the local schools and at the State 
University of Iowa. While still a boy—in 1877—he began 
to experiment with the telephone, and in 1880 he entered 
upon his telephone career. His first work was the con- 
struction of a telephone exchange at Marshalltown, Ia., 
where he served as lineman and night operator until May, 
1882. He was then made superintendent of the Iowa 
and Minnesota Telephone Company, with headquarters at 
Dubuque, Ia., remaining in this position until June, 1886. 

From that time on he was with the Iowa Telephone 
Company and its predecessor companies, the lowa Union 
Telephone and Telegraph Company and the Iowa Union 
Telephone Company, at Davenport and Des Moines, first 
as division superintendent, later as general superintendent 
and finally as vice-president and general manager. 

In 1909, he removed to Omaha, Neb., becoming vice- 
president and general manager of the predecessor com- 
panies of the Northwestern Bell Telephone Company. 
He remained with this company until 1913, when he was 
elected president of the Pacific Telephone and Telegraph 
Company and its associated and subsidiary companies. 
On January 1 of this year, he retired from the presidency 
of the company, but was elected chairman of its executive 
committee. 

Mr. McFarland was a member of the Telephone 
Pioneers of America and at one time was vice-president 
of the national organization. He had a wide acquaint- 
ance among telephone men and was a close friend of Alex- 
ander Graham Bell and Theodore N. Vail. He is sur- 
vived by his widow and six children. The funeral serv- 
ices were held from his home at Hillsborough, Cal. 
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Organization Changes 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


J.C. Lynch appointed Assistant Vice-President 

Entered the employ of the Beil System as Service 
Inspector, New York Telephone Company, New York, 
July, 1896; Assistant Traffic Manager, Franklin Central 
Office, February, 1898; Manager at Riverside, January, 
1899; Traffic Engineer, February, 1901; Division Super- 
intendent of Traffic, New York and New Jersey Tele- 
phone Company, Newark, N. J., January, 1904; General 
Superintendent of Traffic, The Bell Telephone Company 
of Pennsylvania, Philadelphia, May, 1913; Vice-President 
and General Manager, October, 1919; Vice-President 
(in charge of operations), March, 1923; Assistant Vice- 
President, American Telephone and Telegraph Company, 
September, 1925. 


Tue Bett TELEPHONE COMPANY OF PENNSYLVANIA 


C. I. Barnard elected Vice-President and General Manager, 
in charge of operations. 

Entered the employ of the Bell System, July, 1909, 
in the Statistical Department of the American Telephone 
and Telegraph Company; Acting Commercial Engineer, 
January, 1914; Commercial Engineer, March, 1914; Assis- 
tant Vice-President and General Manager, Bell Telephone 
Company of Pennsylvania, November, 1922; General 
Manager, March, 1923; Vice-President and General 
Manager, in charge of operations, September 1, 1925. 
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